As a rule, when speaking to a doctor about radium as a means of curing disease, in his mind there arises the idea of a burn, of an inflammatory reaction, or of a destruction of tissues. In fact, after the discovery of radium, when the effects of its radiations were tested on the tissues, revulsion, inflammation and destruction were generally produced; then it was remarked that these reactions were followed by repair which was very good in appearance; thence the conclusion was arrived at that radium might in this way be considered as a very precious therapeutic agent. This was a perfectly right deduction, and now with very powerful apparatus of large dimensions it is possible, by the method of destruction, to obtain good results on superficial lesions, not only on small ones as hitherto, but also on those of greater size.
(2) A pigmentary mole of the cheek and nose; the tumour was about 1J cm. high. After six months' treatment it has disappeared, the skin is level, but unfortunately in some places there is too much discoloration and in others some pigmentation is left.
(3) A case of vascular nevus-that is to say, a port-wine mark. It was shown to the Academy of Medicine before treatment on October 8, 1907 (when Dr. Degrais and I made our communication there on angiomata), as a case that would be likely to show favourable results. It is now about a year since the treatment was finished. Now I will show you two cases of cancer treated also by destructive action:-(4) Six hours' application of one strong apparatus gave the result that you see in this projection.
(5) As you see, this cancer of the temple was of large size, and the treatment had to be rather long-more than a year. The patient was treated in the wards of Dr. De Beurmann, in St. Louis Hospital, under our care. The skin is healed, and you can see, at the same time, the general health of the patient is far better. The healing of the tissues is not so perfect as is shown on the photograph, but nevertheless there is no sign of relapse.
I could show you a considerable number of similar results in different patients and in different diseases. Therefore this question of the therapeutic action of radium by the method of destruction is of great interest, and is in itself worthy of a lecture. It is always easy to destroy tissue, however, but it is very difficult to know the exact point at which the destruction should be stopped. You will understand, then, that in order to obtain good results the administration of the doses of radium is a most important and at the same time complex subject. But the question of dosages necessary for destruction I do not intend to discuss in my communication to-day.
I am of opinion that, from the therapeutic standpoint, radium has a much higher mission and a far greater sphere of usefulness than its destructive effects. Its value and its utility consist rather in its specific action in regard to special diseases-that is to say, its elective action-the radiations having a special action on some diseased cells which is perfectly different from its action on normal cells. The radiations are, in fact, able to cure some diseased tissues without either irritating or inflaming them if the doses are rightly administered. In other words, under the influence of the radiations, certain diseased cells can be modified, deviated from their morbid process, and transformed towards recovery; and it is of this point in particular, and more especially with regard to its influence on deep cancer, that I am going to speak to you to-day.
This elective action is not exercised upon every kind of diseased tissues; amongst those which are influenced by it we recognize four principal morbid groups. They are: Eczema, Angiomata, Keloids, Cancers. ;Before showing you some examuples of each group I must explain the practical methods employed to utilize the radiations and obtain these results, and in order to make myself intelligible I must refer to a few questions of physics. You know that the radiations of radium consist of different rays which are called a, ,B, and y rays. These rays have different qualities, which I have not the time to describe in detail, but it gives me much pleasure to recall that their study was the work of your great physicist Rutherford.
The chief point with which we are concerned at present is to explain the penetrating power of these rays. On the board I have drawn the sketch of a tissue. The three arrows that you see there represent the a, /3, and y rays. As you can see, the a rays do not penetrate far. They are directly stopped and absorbed by the first layer of the tissues. The /8 rays cross farther, and the y rays very much farther. If we consider the /8 rays alone, we can see that they are composed of three sorts of rays: those which have very weak penetrating power and are named soft /8; some others, more penetrating, are the middle ,8; and a few others, very penetrating and practically confounding in a certain measure their action with the m/ rays, are the hard /. You have now seen that, firstly, the rays can penetrate the tissues, and, secondly, that their power to penetrate varies. The y rays alone have reached the deep tissues, and that shows that the superficial tissues have cut off the less penetrating a and /8 rays. You can easily understand now that if we place different screens between the radium and skin, we shall be able to filter the rays in different ways, in proportion to the density of the screen.
I will now give you a visible proof of the powers of the rays to pass through different sorts of screens. This is a sheet of platinocyanide of barium, which has the property of shining under the influence of different energies. If I place this apparatus, which contains 60 mg. of pure radium spread on a surface 12 cm. square, behind that sheet, you will see that it causes it to become luminous. When I interpose between the apparatus and the sheet different sorts of screens, progressively thicker, you will see that the shining persists, and this is proof that the rays can penetrate metallic substances.
You have now seen the mechanism-of filtration. By interposing metallic screens of varying thickness and density a smaller or greater number of rays are cut off. Those which have passed through these bodies are modified in two ways: they are diminished in quantity and the relative proportion of penetrating rays is increased. The a and soft ,B rays have been entirely absorbed by the light screens, the soft /8 and medium /8 radiation by thicker screens, and so on. If they are diminished in quantity by filtration, it is worth while knowing in what proportion they exist after that process.
The diagram will show you the different proportion of rays which composes the radiations coming from unprotected radium and of varnished radium. In the first case we find 90 per cent. of a rays, 9 per cent. of /3, 1 per cent. of y. When the radium salt is melted in the varnish as it is in our apparatus, the rays are changed in proportion, because the varnish absorbs the weaker, and we find only five per cent. to 10 per cent. a, 80 per cent. to 90 per cent. /, and 5 per cent. to 10 per cent. ey.
We can easily understand that if we place different metallic screens between radium and the skin the radiations which come through do not contain either any more a or any more soft /3, fewer middle /3, and, when the screen is of the thickness of 1 mm. of lead, the radiations contain about 80 per cent. of ry for 20 per cent. of hard /3. It was very important to find a method capable of showing us the strength and composition of the radiations after filtration through different screens of varying density. Monsieur Beaudoin, our physicist, has been studying this question and has arrived at a conclusion, described by the graphic curve that we call Beaudoin's curve, which enables the radiation of any apparatus to be physically studied according to its modifications after filtration. Here is the example of the analysis of the radiation of one of our apparatus through lead.
BEAUDOIN'S CURVE: ITS EXPLANATION.
This curve shows many interesting points; but I wish to insist on one point, which plays an important role in practice. On the tracing, which I show, you notice that the curve falls very rapidly at the first screens; and when the radiation crosses lead and is composed of only hard fi and y rays, the curve bends very slightly; we can increase the thickness of the screens a good deal and the radiation is but little diminished. The reason of this is that, arrived at a certain point of filtration, the rays which have passed the filter have considerable penetrating power, and that is why a very slight difference in the curve exists, whether the filtering screen of lead is 1 min. or 5 mm. in thickness. These radiations, which have been filtered in the wav described when they contain hard fi with ty rays, I have named rayonnements siep 'trants: they deserve a special title because they have special qualities; when they contain ry only without any /3, they have been named rayonnements ultrapenetrants by Dr. Dominici.
I do not wish to enlarge further on the question of physics. I have said enough to explain to you that, by filtration, firstly, it is possible to obtain rays endowed with considerable penetrating power, and, secondly, that the easily absorbable rays are cut off. Let us return to practical questions and see what advantages we can draw from the knowledge we now have of the rays. But first let mie describe to you the apparatus, which may be of a great many different forms. The three principal are: F'irstly, cylindrical or tubular ; secondly, flat, bendable or plastic; thirdly, flat, unbendable, on a metallic base.
The one I now show you is on nmetal. The radium salt is melted with a varnish liquid at a very high temperature; in the process of cooling it becomes very hard and solid, like enamel. This apparatus m-iay be employed naked, if the full radiations are needed-that is to say, the weak and strong penetrating rays together. It is, nevertheless, always better, for hygienic purposes, to protect the varnish by a sheet of indiarubber. The same apparatus may be covered by the series of screens of which we have spoken, and you can easily imagine what a large numnber of different screens may be interposed.
I must now tell you how we proceed when we use the screens. Firstly, we cover the apparatus with indiarubber, to protect materially the varnish from the hard contact of the screens. Then comes the screen (which must cover the varnish), which has narrow sides resembling the lid of a box, in order to prevent rays from escaping and thus irritating surrounding tissues. After this come ten to twenty sheets of paper, and the whole is covered, tied up, and fixed by a bandage of indiarubber. This paper covering and the last sheet of indiarubber are very important, because when rays cross metallic screens they give birth to new rays, secondary rays, described by Sagnac. These rays have a very weak power of penetration, and might irritate slightly the 116 Wickham: The Therapeittic Application of Radium surface, so it is necessary to stop them, and the sheets of paper have this action.
I will now show you how to use an apparatus in order to obtain the elective action. Should all the three sorts of rays be given forth, as when the apparatus is employed naked, or should the rays be obtained after passage through screens, the result is the saine as far as relates to specific action. Of course, the specific action of weak penetrating rays is exercised specially on the surface, and the specific action of rayonnements siorpenetrants, is exercised not only on the surface tissues but also in the deeper ones. To obtain the specific action, and not the destructive one, is a question of dosage-that is to say, of the duration of the applications. For example, eczema, which is so irritable a disease, can be treated, even on a baby, by the most powerful apparatus, and with its full strength, should the duration be no longer than one to two minutes, and be repeated in from three to four days. I am now going to show you lantern-slides to illustrate the elective action of radium on superficial morbid diseases:
(6) A very severe and rebellious case of lichenoid eczema of the neck of about seven years' standing; it had been treated by various methods without any definite results. However, two years after radium treatment there has not been any relapse.
(7) A case of keloid acne; the cure was effected a year ago, and remains. From time to time some pustules of acne are seen, but are not followed with production of keloid.
(8) Another keloid. You can easily see on the right-hand photograph that the keloid which this child had on the neck has been treated; the right side has been cured in comparison to the left, which has not yet received treatment.
(9) In this case the angioma was on the lower lip, and was protruding inside the mouth. It required about six months' treatment to obtain the result you see in the second photograph, where the child is shown able to shut her mouth.
(10) This angioma is one of the first that I treated. It was raised to form a tuberous mass. The lobe of the ear was doubled in size. In touching the diseased part it was felt to be fluctuating, and pulsations were visible in the whole tumour. As you can see, the lobe is now in a normal state. Nothing is left but a white mark on the surrounding parts.
(11) A man disfigured by a tuberous angioma. The little portion that you see left under the right nostril has still to be treated.
(12) This case required a year for treatment; it is now in a satisfactory condition. It is one of the most extensive cases that we had to treat.
I am going to show you a series of illustrations of superficial cancers treated, like the preceding cases, by specific action, without inflammation.
(13) Here are four stages of treatment of a case of bulging cancer at intervals of twelve days. The cure was effected in thirty-five days, although at the beginning the elevation was about 2 cm.
(14) A case of rodent cancer which, after the cure, left scarcely any sign of its previous presence.
I will now rapidly show you six other similar cases, all of which were cured without any inflammation.
(15) The first one was on the upper part of the ear. After having been cured one year there was a slight relapse, which was cured after one application.
(16) The second had been treated without success by X-rays. It has now been cured for two years without showing any relapse.
(17) The third one is interesting because the cancer was just near the eye on the lower lid. The treatment was effected without any contraction of the lid.
(18) This case was also treated without contraction of the upper lid, although, as you can see, the cancer was of a rather severe degree.
(19) This one is bigger still. Treatment was followed by repair.
(20) The next is a case which is actually in the beginning of its treatment. It is such a terrible case of cancer that I do not think it possible to effect a cure, although after a month's treatment there has been a great change, and it is that change that I am going to show you. There have been applications for fifteen nights; that is, for about 150 hours. In the fifteen following days some changes were observed, and you can see these changes in the second photograph.
You see then, ladies and gentlemen, that this elective action can be exercised on lesions of very different nature, but what is of especial importance, and what I would wish to insist on, is that, as you saw, it is exercised on cancer. This, then-the elective action of radium-is the first point demonstrated, but until now I have purposely shown you its influence on nothing but surface lesions.
The question now arises: If radium has really an elective power, can it be utilized in the deeper tissues without irritating the surface of the skin ? This is precisely what it does do. For example, a subcutaneous vascular tumour can be favourably modified without irritation of the skin's surface, and in the same way also a deep-seated cancer can be acted on.
How can this phenomiienon be produced ? How can this elective action be brought to bear on the deeper tissues ? This is the crucial point of my communication which you will have easily followed, and which I hope to be able to make still clearer.
If you will now recall to mind what I said about the rayonnfements supene'ntrants, you will remember that they are formlled of a very small number of rays, and you might ask how it is possible that such a slight quantity of rays is able to act at all; the problem is simple, and is solved by the duration of the application. Let us suppose that a radiation consisting of 1,000 units, which is very weak, is composed of the imost penetrating rays; this is a dose of an infinitely small quantity. If this dose is left in contact with the skin for not ilmore than half an hour, no result is obtained; if, however, it is left in contact for three hours, sufficient energy has accumulated to give a result.
To resume: to make all I have said quite clear, let us take the case of a subcutaneous cancer. We choose an apparatus which is primarily of great power; we interpose between my apparatus and the skin a filter which only allows the radiations of high penetrating power to pass, and these in very small quantity (1,000 to 2,000 units, for examliple). We leave this apparatus in position for five or six nights, and we thus accumulate a dose which is sufficient to modify the cancer. This is the method the object of which is to dole out in small fractions doses which in the long run become considerable. This method is in perfect harmony with the legitimate fear of the physicians to act too precipitately on certain cancers. We have sometimes seen better results when the eight or ten nights on which the application of radium was made were not consecutive, but with a night's rest between each application. To illustrate this statement I will now, ladies and gentlemen, show you cases of subcutaneous cancer which were satisfactorily treated without any destruction of the skin.
PROJECTIONS TO ILLUSTRATE ELECTIVE ACTION IN THE DEEPER
TISSUES.
(23) A case of malignant cancer which had destroyed the tissues of the skin to such an extent that the nostril was severed from the cheek. The cancer had spread inside the nostril on the mucous meinbrane; only external treatment was applied. We had purposed to treat the mucous membrane later, but we discovered that the inside as well as the outside lesions had been cured, showing that the rays had acted through the thickness of the nostril.
(24) In this case the cancer was penetrating the bone and extended into the brow and lower lid of the eye, under the skin. In different places some fistulse were seen, conveying matter from the depth. The treatment lasted three months. The second photograph shows that the ulceration and the fistule have healed. There have been no signs of a relapse. The skin was not injured at any time during treatment.
(25) A case of glands infected by carcinoma, derived from primary cancer of the larynx. No treatment was possible on the larynx, but fortunately the disease on that side seemed to be rather torpid. On the contrary, the infected glands were acutely attacked by carcinoma, and the patient was suffering from a sort of strangulation. The mass was hard, even to a stony condition, and very firmly fixed; the skin was red, but there was no ulceration. The treatment was conducted on the principle of " cross fire." Two radium discs were placed on the posterior surface of the tumour, under the ear; two others were placed under the chin: so that they were facing as much as possible. A fifth disc was placed directly over the surface. The radium used was in total weight about 15 cg. or 150 mg. of pure radium spread over flat surfaces. Each of these apparatus was covered with lead screens, so that about 5,000 to 6,000 units, composed entirely of the rayonnements surpe'netrants, were given from each. Fifteen applications were made in a month, one every other night, the apparatus being placed in position in the evening and allowed to remain until the next morning; that is, about ten hours each night. After the treatment was finished the case was still kept under our supervision; by degrees the base of the mass gradually became loosened. Some other places were also found to be softer. For two 120 Wickham: The Therapeutic Application of Radiumn months no other signs were apparent except a slight irritation of the skin, but without discharge. We thought that the treatment had somewhat failed, but suddenly in the middle of the third month the tumour began gradually to diminish. The other photograph was taken five miaonths after. As you see, there remain some infected glands, especially under the chin, and the treatment is not finished. I thought, however, the result sufficiently interesting to show to you.
(26) This is the last case I am going to show to you. The microscopical study made by Dr. Dominici demonstrated that it was a very severe case of epithelioma. At the apex of the tumour was an ulceration of the size of a two-shilling piece, but all the rest of the tumour was covered by the skin. It was very hard indeed, and, as in the former case, it was fixed at the base. Two infected glands under the chin were found to be enlarged. In that case the method of " cross fire" could be employed with full benefit. Four apparatus were applied, facing two and two, their positions being changed so as to gradually travel round the entire base of the tulmlour, but always placed in such a manner as to directly face each other. The applications were changed morning and night. The same filtration of the rayonnzements surpenetrants was employed as in the last case. The patient had three series of fifteen days' treatment in five months. In the two last series two other apparatus were applied-one without any filtration on the ulcerated apex; another was a small tube containing 1 cg. of pure radiuim, which was introduced inside the tumour and left there twentyfour hours. So, as you will see, the inside of the tumour was influenced by a considerable amount of radio-activity. The surface, however, was not injured. The tumour gradually disappeared, and, as you can see in the second photograph, where the man is seen full face, scarcely anything is observable; but seen from the side, signs still remain which show that complete cure is not yet obtained.
These statements which I have been able to make appear to lead us to the belief that radium may be tried as a means of relieving, to a certain extent, visceral cancers, such as cancer of the stomach, prostatic cancer, oesophageal cancer, abdominal cancer, and uterine cancer. In fact, treatment in such cases has been followed by relief to the patient, reduction of the disease, and prolongation of life. But they are too few to permit miie to speak of them.
We will speak only of breast cancer. We have had a sufficient number of cases of that disease to feel authorized to formulate a few Dermatological Section 121 conclusions about the value of the treatment. I had prepared with Dr. Degrais a paper on this subject, which was to have been read in Paris, but after receiving your very kind invitation to address you here I have reserved the first reading for you. As, however, I am not very confident of my English, and I wish it to be perfectly clear, my friend Dr. Whitfield has kindly consented to read it for me.
THE INFLUENCE OF RADIUM ON CARCINOMA OF THE
BREAST.
Clinical surgery and histology have shown that the radium radiations exercise a special elective action on certain morbid cells of new formation, and also that these radiations, on account of their particularly great power of penetration (it is known that the most penetrating amongst them pass through several centimetres of lead), can act on the deep-seated tissue. Therefore it seemed interesting to attempt the application of this double property to carcinoma of the breast.
Our first trial dates from November 7, 1907. I)r. Triboulet was attending a lady whose left breast was affected by a malignant carcinoma, and whose advanced age prevented any surgical operation. The tumour was the size of a tangerine orange; it adhered both to the costal plane and to the skin. The nipple was0 retracted, and a little on the outside was an ulcerated patch about 2 cm. square. All around the cutaneous covering was red, the surface resembling orange peel, and ready to ulcerate. There was a gland perceptible in the armpit. The entire side of the thorax was the seat of sharp pain. We submitted these lesions to radium. To-day, eighteen months after, this lady is in good health, she feels no pain, and there exist no disquieting signs in the mammary and axillary regions. A mobile but torpid kernel of a fibrous consistence alone remains, which seems to be the result of the transformation of the cancer.
This was the method of procedure: The different trials of filtration that we had already undertaken before this date, with screens of various kinds-namely, wadding, aluminium-lead covered with indiarubber-had shown us the means of modifying the therapeutic value of the radiations. They miiust necessarily, after filtration, be collmposed of rays at the same time less numerous and more penetrative. For this reason, in January, 1907, we decided for the first time to employ as a filter a sheet of lead, 1n mm. thick, covered with indiarubber, in the treatment of deep ocular lesions.
It is this same filtration, through lead covered with indiarubber, that we used for Dr. Triboulet's patient. The applications were made by series, at intervals of one to two months, and consisted of ten to twelve daily treatments of an hour and a half each. Little by little, without any irritation of the surface, the morbid evolution was first stopped, then replaced by a process of repair. From the mionth of February, 1908, the ulceration was cicatrized, the tumour had diminished in volume and was mobile at its base; the skin had regained its normal colour, the pains had completely ceased, and by degrees the signs of amelioration increased. But these results were obtained very slowly in the course of a year's treatment; since then, by the muethod that we have named " cross fire," and thanks to a better understanding of the dosage, we have succeeded in making the process of repair more rapid. The region of the breast lends itself extrenmely well to the enmployment of this miiethod. Two apparatus are placed simultaneously face to face on two opposite parts so that their rays cross.
In employing the rayonnernents surpenetrants of an activity of 2,000 to 4,000 units the apparatus can be left several entire nights without irritating the surface, and in the deep-seated tissues the radioactivity is very much increased by the intercrossing of the radiations.
In certain cases we have been able to act with four apparatus at once and so quadruple the action on the deep-seated tissues. It was in this way that we treated a patient of Dr. Moutard-Martin, who was too old to be operated on, for a rapidly increasing miialignant carcinomiia of the breast. The treatment of this case was conmnmenced on December 11, 1908. Four apparatus were placed simultaneously, and applications were made during the month every other night; the apparatus thus being applied in all from 160 to 180 hours, the radioactivity crossing and mlultiplying its energy in the deep-seated tissues.
In February a fresh series of identical treatments was resumed. The regression followed very simply, as in the preceding case, but it has been much more rapid. To-day there is no longer any adhesion, and the volume of the tumour has very mluch diminished. At the end of five months there renmains nothing but a mobile, hard, and torpid nodosity, which seemiis clinically to answer to the fibrous transform-lation that has recently been histologically described a propos of the regression of epitheliomatous neoplasms.
In another case, which in itself could have been easily operated on, but in which the patient was affected by bronchitis and asthma, and could not bear an ancesthetic, the radium radiations have been utilized in the same way, the regression of two-thirds of the tumour has been obtained in three months.
Lesions of other kinds can also be influenced by radium. For examnple, a tumour in the breast occurring in a patient, aged 33, an English lady, has recently been treated under the following conditions: In December, 1907, the right breast had been operated upon by Professor Berger in Paris and histologically studied; it was found to be an adenofibromrra with production of cysts. A year after, the left breast presented exactly the same symptoms as those which in the right had necessitated the operation. A large mobile subcutaneous tumour, causing severe pain in the surrounding parts, was present. Two English surgeons who were consulted declared an operation was urgent. The patient refused, and as she was living in Paris she came to the Institute.
After two months of treatment by the " cross fire" method, combined with dense filtration, the tumour, which before the treatment was the size of an orange and was augmenting rather rapidly, was reduced to such a point that it is no longer easy to find it in the very voluminous gland, and the pains have disappeared.
We cannot in this short account analyse the different cases that we have had occasion to treat, but these are the practical conclusions that our researches have enabled us to establish. The advantages of radiumtherapy may be stated as follows:
(1) The convenience and the painless character of the applications permit the apparatus to be left a long time in contact with the patients without interfering with their ordinary occupations.
(2) The interposition of screens of lead reduces the radiations to such proportions that their action in the cells of the neoplasm is slow and attenuated, and the cells are not exposed to any noxious excitation.
(3) The weakness of the radiations can be compensated for not only by the length of the duration of the applications, but by the process of " cross fire," which augments the intensity of the radio-activity in the deep-seated tissues. These radiations, only being composed of elements of extreme penetration, affect but little the cutaneous covering and exercise their action specially on the deep-seated tissues.
Froimi all these considerations it can be stated, from the practical point of view, that radium-therapy is of service in the treatment of certain neoplasms of the breast in different ways:
(1) Radium may cause a carcinoma of the breast to regress so as to give the appearance of a cure.
(2) It may render operable a cancer otherwise inoperable.
(3) It may act favourably on cases in which recurrence has taken place after operation.
(4) It may act on the surrounding infected glands.
(5) In desperate cases it may relieve pain and diminish, for a time, the hanmorrhage and the secretion from the ulcerated portion, and so prolong life.
(6) It may be utilized after operation as a preventive means against return of the disease.
Of course, gentlemen, you must understand that these different services rendered by radium are not absolute; they are limited to cases not very extended, and sufficiently localized. One must take care not to fall into exaggeration; also one must know that a quantity of radium is needed for each treatment, and this is a real and serious "drawback" for routine practice.
I have now finished my lecture, and I thank you for your very kind attention. Before we part, I should like to remark how frequently England and France have been conjointly interested in this question of radium. At first, on the physicists' side, were our Becquerel, Curie and Madame Curie, who discovered the radio-activity and radium. After them came the splendid work of your celebrated physicists, Sir William Ramsay and Rutherford; of Debierne in France, Soddy in England, and many others. From the therapeutic point of view there is also a common interest between the two countries; and the Paris Institute has had the pleasure of showing our radium work to several English medical men, and on these occasions I may say that sometimes my clinics have presented quite an English appearance. I have no doubt that this common effort will bring about a more rapid development, not only of what has already been done, but of another and no less important side of this question that has occupied so much of our attention for the last two years, but which is still latent-namely, the introduction into the system, by means of injection, ingestion, and inhalation, of the gas which exists in radium and which is called " emanation." If these new studies, which are of such great interest, are followed with success, it will be pleasing to us all, English and French alike, to feel that it is due, in a large measure, to the interest and support given by your great King to this question of radium.' Therefore it is a particularly real pleasure for me, born with a strain of English blood in my veins, to feel that I have been able to bring a little stone as a contribution to the scientific wing of the great edifice of the "Entente Cordiale."
The PRESIDENT (Dr. Radcliffe Crocker) said he was sure that he was voicing the views of the whole meeting when he assured Dr. Louis Wickham of their cordial thanks for the paper and demonstration which he had given. He had come there at great personal sacrifice to himself, and had given an address which would afford food for thought and reflection for a long time to come. They knew that he had had the great advantage of a Radium Institute and had had a large amount of material at his disposal, and, with the zeal and ability which he was known to possess, had been enabled to produce results such as in England had not so far been achieved. At the same time, they had not been idle in England; they had, as far as the paucity of the material at their disposal allowed, done their little best. But they hoped that the example of Paris of having a Radium Institute would soon be followed in England, thanks to the generosity and public spirit of Lord Iveagh, Sir Ernest Cassel, and others, and the interest which His Majesty the King had displayed. Then they would try to follow the example of Dr. Wickham, and indeed, with generous rivalry, to surpass him if possible. Before he asked the meeting to thank Dr. Wickham, as they had really done already by their applause, he would like to allude to the cordiality with which he accepted the invitation to come here that day. That might have been partly because he knew he would be coming amongst those friends with whom he had worked in his youth, and partly from that feeling of brotherhood between France and England, and that happy relationship which had grown up of late years so strongly, and still more he believed because science, and especially medical science, is cosmopolitan. Such men as Virchow, Pasteur, Lister, do not belong to Germany, to France, or to ' Le Dr. Wickham fait allusion a la creation prochaine 'a Londres du British Institute, qui, patronnre par le roi Edouard VII, a trouv6 sa genese dans les visites et les etudes faites par divers medecins anglais dans le service du Dr. Wickham a l'Institut parisien.
England alone, but to all mankind. And Dr. Wickham had followed the traditions of medical science and had not only given them the fruits of his labours, but had also brought before them, even before he had given them to his own countrymen, his newest researches. This was the highest form of Socialism, not to take from others that for which we have neither toiled nor spun, but to give of our best to any and every man who wishes it. He asked for a hearty and cordial vote of thanks to be given to Dr. Wickham for his address.
